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(54) UNSATURATED POLYESTER 

RESIN-THERMOPLASTIC RESIN LAMINATE AND 
MANUFACTURE THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an unsaturated 
polyester resin-thermoplastic resin laminate which is 
obtained by laminating a sheet molding compound on a 
thermoplastic resin sheet being excellent in a beautiful 
appearance and by subjecting them to compression 
molding under a low pressure and which can be made a 
large- sized molded article having high design 
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properties, being light in weight and having a high 
strength. 

SOLUTION: A sheet molding compound containing 
unsaturated polyester resin (A), a liquid polymerizable 
monomer (B), a fibrous reinforcing material (C), a 
thickening agent constituted of thermoplastic resin 
powder (D) and a catalyst for curing (E) is laminated on 
a thermoplastic resin sheet and subjected to heat and 
pressure under the conditions of 40-160°C and 
0.1-10kg/cm 2 (gage pressure). 
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(54) [sgw©^] ^fiaia^uxx^i/WJi-^Rrm^jK^^Rrx-?-©®®^ 

(57) \wm 

mm: mmizmntzm^m^mm'y-hiz'y-b^- 
cticiofte-n-g), iEttA 5 i<. lit, 

[»»#ai (a) JFfflin^uxx^nsjg, (b) * 

(C) tttftliifcft. (D) SftiiJfflfi-ftf 

ret»*a*s&*ii*5fflRtf (e) mfcmtm&tt i>-c 

JK->- htCttHL-. 40~160t, 0. l~10kg/c 
»J»-&t*fflfl:*fllg«»#. 
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[#WI*#cs>KH] 

imxmi] (a) ^mm^ux-x^-^mm. (b> ® 

tfS-&tt¥S#:. (C) gSJi^t^^ (D) f^WIffitt^ 

SB^*^?»^-5iittsijsot ( E ) mitmmm^m^T 

[S*3i2] (a) wft^'jxxr;w, (b) m 
tts-^ttma^. (o (d> mvJM&ffi 

mm^frzuzmftmRz* (e> ^/biws^wlt 10 

Iy-M:ill, 4 0— 1 6 0"C. 0. 1— 10kg/c 

[^©f$Sffl&I£?jl] 

[0 0 0 1] 

«. *^Bjtt, IcEttrt^, ggT\ XMf&M&tT 20 
SCt^TtS, y-R-J^ >^n>A°>i7>h*i: 

[0 0 0 2] 

&>bfz<E>-T@jmt£s:Z> a — ^Xlii^SiHfc^g&ftJtf 
S:^#-r -5 fcs6 IC-fbtt*f £ L T ©SEtt fc#J-5 ^ B D o t 

W^-Hl ^bffl^i^^-S^u^gsin^UxxT- 
JH»IBtcBiRttojfiS^K»SB^bfcft:fiffl«gtt*t«. 
Sr. *£fil0lgII:SS 0. 3-0. 7mmtCii:}gmXL 
TBEftUSSffiWJ&HSJgjsfiLfcCD*. ^©Xictf^Xiii 
Jft^fc^&ffJ # U x X £ StaTSg-ffcT -5 t> ©X 

fc*. l^U - hk: J; ^>T Dai 

flniHutyjio— hSr^^ft-r-sxgcDiiJniyju^ 50 
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l <^ t ^ ? Sffi±©r^s $ tix ^ -So 

X\ t¥5f5K)i>— hx— ;kr^r >i/3>/\"^> h*-^/\*;i//7 
=E-*T-f>^a>/^>Flt ISIJMS10 0 
~170t, f&BK.tl5 0-1 5 0 kg/cm ! T)£J£ £ tl 

[0 0 0 3] 

<> USX. ^:M^ai:-rsri:*tT^S. ^FiSftttJ? 
[0 0 0 4] 

(1) (a) ^tefttfuxx^jMitflg. (b) 

(C) ^65Sft«. (D) ^ojffittffiflg^ 
^S^-Stitt^iJ&u: (E) «ftffi)»«E6ttUT6;5-> 

(2) (A) ffiifPf'JXXfWI, (B) 

tt^s^. (c> mmmittt. (d> .^piMtt^flgt»* 

j^S^SJittSdR^ (E) Wftfflj»atS^r*rbTft:-5-> 

hlzmML. 4 0-16 Ot, 0. 1 ~ 1 0kg/cm ! (y 
-yjE) TiD^Ql±bXS-fk-&L*-5C i h$ftfg5;£rs 
^FiSfn^u xx^;n»j|g-}Rpiffltt»||saaflso«ii* 

(3) (A) ^iaSi5j?Uxx^;Wflt, (B) ^ttS-g- 

tt^aft:. (o Mtt^fc^r. (d) iftprffltt^sg^* 

(E) SftM^f LTfiSi/ 
hKSIL, 40-1 60t, 0.1 — 10 kg/cm' 
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(4) (A) ^F&?0/}?UXX5MU8fBgl 0 OSfigB^fc 

o . (b) 30-120 a»a$. 

(C) tttt$fc#2 0-8 OMSfiB, (D) m*JM&ffi 
Jfit&5fc!6»6»:4i9tt3W2 0~1 2 OfiftWRtf (E) JS 
ftfflM^O. 5~7a»gg<£-g-^rLT^-5v- h^:-^ 
xi->^3>A° r >>h*^ > JRpIffltt»JiB->-hk:aH 

(5) *t*cS-&ttma#:^X^I/>T*D, jtfcRrgH4$f 
$ ( 3 ) JgXtefg ( 4 ) 3S8B«©TO&8l # U XX tJP ttjg - 

(6) m-osm&mmmm^ 7?'j^sxxf^ 

f U ;Ugfxx T-frRzm&tii M-MhSm <D * 6 3 « 
tlfz'J>te.< t<b ll©«fl:ffig5 OS*S6£Ui$* 
TSWJfit&SfsT? *SSS(1)3B, SB(3)«. S5(4)«XH 
fg ( 5 ) 3SfB«©?F^fn# U XX 7-;H&Ig - ^ BTmtt^flg 

(7) m^m&mmwtttf, (a)^/7xeMS*'-3 

t . (b) 7^ U ^fxXr;«XH/ MlXf 

1 36(3) 
f£(4)JS. m(5)«Xttm(6)«E«O^FfiSSijR'J 

(8) »t5tftw^\ ^^xsa^TS-s^d)]!, m 

(3)Jg. &(4)«, 8(5)*. &(6)«Xtt£(7)JSgE 
m<D^m%itf U xx^Jl/»Sg-^oJMtt^J}B«^#:, 

(9) ^biBMSE©¥M8B#, 6 0-8 0 < CiC:fc^T2 

mm£kr^&^(i)m. sgo)^. ss(4>«, as<5) 

(10) JD$U£J££, fiScJg?Sg4 0-1 o or. j&Jgffi 
#0.1-1 0 kg/cm' (y-5?JE) "Cff 5 « ( 9 ) 

[0 0 0 5] 

>^n>A°^>Ftt, (A) ?Flgfii3jf Uxx^JWflg, 
(B) ^ttS-&tt«#:. (C) «Efg&fl:#, (D) lift 
^ffltt#J^***Sfc*18«iaRl&tf (E) 5Sftffl««S* 

ttts. *5s^{c*3ht, cm 

(a) ^a<t?'jxxr^ffi o ossss 
Sfco, (b) ffitta^tt^»#:3 o~i 2 ommm. 



%fffl¥ 9- 1 7 4 7 8 1 
4 



(C) ffim&{k&2 0-8 OSSSK (D) ,^bJM14^ 

mmm2 0-12 osmesis (e> s-fb^M^o. 5 

~7fiSgBT-&So *»MJCisHT, (A)^tLli 

10 -era, y?)i?wt* vu-c>&, ai*vu-r> 

^ -i^ziy^k, ->S^n>gg, ;*+i-n>gt ^dp7 
K >S?, &&^ra£ft£©>>7;U+;UXX-^l/£:££ 

+-y-kHPl*7^JH, 7> ? t!>g?. -bA*^>gf. 7 
Ttt. Mx.^, x^i/>^y zi— ;k vx?k>yjn 

-;k x , ntfu->x*u 3-;k -^yntfk>^U3- 

;k h'J^5 1 U>yj3— Jk l,2-^>i?^-— 

;k 1 , 3 -y^>v^--;k i, 4--79>i?-ir— ;k 
l, 2-^>^>-^^--;k 1, 6 -^\^-+J->> J ^--;k 

2 , 2 , 4 - h U / f Jl- - 1 , 3 - ^ > ^ > y t-JK ^ 
U-fe'J >t/7 l JJl'X-fJK 7Xlftb*X7i7-JI/ 
30 A. 2,2-k'X(4-tHP + ylFty7iZJW7 
DA->, 2,2-fX(4-kFP + y7D#+y7x- 
)l)-fu/-%yfs.E(DV^r-)Vm. h'J^^D-JkT'DA 0 
>^<k*cDh»J^-— ^>^x"JXU 1 — JP/cCiiO^- 

[0006] se*. «tt?ffltbT«ffl$nT*fc7;u* 

U ±S*ROift«i6 f*ffiffl-ra«^fc»4. (A) fig^ 

<D^mm#v^zTju®m<DWt.¥-t%ft : ?m\zm2, 5 0 

^>K(C*3^Ttt. tTO»fil,0 0 0~2,500 
o^Ffiafa^uxx^Wlt^^-h^-;^^ >^a> 

50 0«t5feBW-C^-r-5X5l?^->7^ U MitL 
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Ttt. mx-it, \^xy^y-)iAmx.^'>mm. fx 
* / # 5 ^ * ->®re& <h* (c 7 * u ;m» 

55-30527 -5§i>$B, *H>HS 60-26132 
^»«RtfW&BB6 0 -2 6 1 3 3^«fci8jS$nfc 
X^U>£/"J n-JU©MjStC h U k>S^f V ->7*- H 

SrflDnu $e.(c2-t h*P^->x^;i/^^i7'ji/-h 
ZSWlzm^Z-y— b^— >^n ynv y Ftc^t^ 

^fa^Uxx^M&flgtc 

n««f tcsoisft < ffflts d 7^ u )vm 

xx7Jk UJ!/gExx7Jk 35mm\z-Mt-s%o 
ms^mmti jv^ym<o7 u ;P7;i/^— ;pxx^Sr# 

jdcJBJniiSK: (A) /&#©^i&fi]tf U XX5r;H»J|S t 20 

[0 0 0 7] 7i"JiHxXf^tLTIt ^ 
W^Uk-K lf^7i"Jl/-h, n-^Pf;U 
7^'JU— K -f V/nk" )U7t?Vl/— K n-^?;i/ 

;U7^Uk-K t -:/3\>k7# U I/— K n-^^-> 
;U7^»JU— h, y^O^y^i'iJk-h, 2 -X 
3Mk\+->;i/7^ U I/— K n-m^'JKh 

— K n-^Dtfjk^^u U— K -fyynww^ 
y^Uk-K ^D^W^^Ul/-h, 2- 

^?D-j^n/t> h U ^ ^ ^ U 1/- h& i:£^f 3 ~ 
5. Sfc, ftlfxjHb^fttLTti, MA 
X5Pk>, a-^JkX^k^ fxJPh^XX 
t -:/5\)l/X^k>. a-^DDX?l/>, y^DDX 
^l/>, yf x;U^>^>&<h*£^f3££^T#3<, 40 
5?##j#Jktf>SS©7 U )17)V3— jl/XXril't LT 
«. v7U;PX^l/-h, > J 7U;KVX^k— h 
U 7 U ;l/ h U ^ "J fr- N 3 £ £ 
n^CD^S-^tt^-S^CD^T'. X?U>£#SC£fjgiC 
SIt§ut*«Tt5. *^BJ(Ct3V^T. (B)fi£ft-©*£ 
«fi-&14¥»#«. l«©*Tffll/>*C 2® 

(A)j£#©^£&ft^UxX5^U8ffltl 0 Ofi»gBMi 
fcD. 3 0~12 0fi*gB. »SL< tt4 0 ~ 1 0 OS 
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XX7JHafJ!&l 0 0SftgB^/t0 3 0 S»S$*iiT-&.5 

£, fe£«j©tt^ilK . ht-jpr-r yyziyn 

[0 0 0 8] *56WfcfflV»*->— h^t— ;u^>^a> 
A > H fc f±, (C)S»i:L ■xm&McMtttt V tb 

;U3-;i/«6». 77 5h'II, ^-f Sfrft 
^ 7 X ^ y * ©SJifi t $ flT 1/5 3 t) © & ffiffl 1" -5 ~ 

k o-f>^, jstttft^^wszit^-cfrs. mm 

fflUSt^lt ^©g^ttffl#«5~6 Ommi-r^ilt 

i«»ais*t*f<a5. ^n6©«ngsft»«, (a) 
^©^tsft#uxx7-;n#igi o ossa^/cD, 2 

0~8 0fi*SB, lftL< tt2 0~5 OiiSliSMt 

mi 0 oaagB^fco 2 oa»si5*?ftT-^a<i:, mmw 
ttmifi. «ft^uxxTi«i ooaagB^fcD 

%w\zm^z>y— v^z—iis^j yy^ynoybizte, 

¥M^Sr®iR LTflgiSTS ©T'Stl^icWfi^ 
«£fc* x;Hb-a-^©*^6jl«n7c^7S;< <hfe lffi©* 

^^Jl/7^ U 1/- K Xf;i/7^ U I/- h. n-T" 
DtfJl/7^ U h. -T yynfcf;U7#U K n- 
^;U7i7'J I/- h, -fV:/3MU7i7 U k- h, sec 
— ~7zF)l7 i> U k— h , t-^?Jl/7^Jl/-h. n- 
^\^->;U7i7 UI/-H, ->^7 a^\^->;U7i7 u I/- K 
2 -X^^^^->;U7i7 U l/- K n-7t-i7^Jl/7^ U 

^f>JU^ ^^7 u u— h, ->i7 d^\^->;1/^ "J I/ — 
h, 2-Xf;K+yJM^i'Ul/-h> n-^t-^^;u 
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[0 0 0 9] (D)sE»T^5i5IHtW^tt, ±ffi 
t *S^te&te©¥*#l|Mfi: L T HT 

i7 U p- h Vfy-PXPi? U D- h U^&fODS'T^fct: 
-;MSi ; B1«fc:-;K :/p tf^->^tfn;p, 5U7f> 

^xxf;H;7^U«. 2-x?- 
;U^D^>K> ^Ph>g?, SS^t'CD^Ffi&ft^E/* 20 

?3>8, >m&£©^g§ffl;y#;!^>g! 

XfJI/i; 7"^yIX -fV7"l/X l,3-^>^v : 
x>. ->i7 p^>^x>&<fc*w#tg$Jx>^ffc-&#j ; 
1, 4-^\+-y->?X>, >?->^P^>5'>?X> > X^U 

^> y ;u3p;j/^. e ^^.ymt^u E&m 
^uxx'xJWflg^a^oe/— h^E— ju^-f >^n>/^ 30 

O > Hff«OjfieT?itJRBi!lt LTfieffl-r*IR©*»ttO 

£ jg IS tC^«T -5 S&1S#lig£:^;L&fci$ 

UU-h, 3, 4 -X3}?^->->^P'\^->;Ky^)T^ 
Uly-K 2-75yif;K^^)7i"J U~ K 3- 

(*^)7y-UIy-K (.*9)Ti7 'J^75 F> N-2- 
75/XfJK^3')7^U^75H. N-2-7S/y 
Dtf;K^^)7^ U;UT5 h\ N-3-7S/7"P» 40 
^9)7 V U;U7 5 h\ X^l/>*ic*U ~ 1 4©jtf'J 
X^1/>^U P-Jl/v^^y- U ly— h, NU^fD-;!/ 
7P/1 > h U ^ ^ i7 ij ]/- h , h U 7 U ;u h U * U 
K y7UJI/7^U-h, 7U)UifU ->v?Jl/X~7\Jk 
h U7'J;KVy7^ ly- hfci:©* d £ 

[0 0 10] *^Bj(cffl^^,->- ht-JPx-f > 
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«t 0 m^t -5 ©TJfcJBlDIfl* fifa 5 fcfiFfiE LfcV* 

4. (D)j«»oaft?iaitt»ji&t»*tt. 

bt, y-ht-;^>^>/t9>K4, R)fS©ta 

t^<, E^gfCOHTKi, ¥^f-fifl^0.2~4 0 
/imTa&SCli75W*b<. 0.5~15 fl mTMu 
<ta*J;92?£LV>. TOf-gfgi!|S0.2^m*lT 

p>/-?^> F*fPMb(c< <^s*3 j e-n^&s. lie 
x5=-;u«Bgi o omm^mrcD 3 oiim±ie^T5 

1-4 0 (imt»Si:t#»SlW sut^b^^je 

*&& : fgos»^raitt»jiB«&*s;. 

fiffflb. fn6fflf^©fi ; ?g*«l~4 0tfmt&5<t 

->- v^—)Vf-< ytf^ynoyF&ftmnzK 

[0 0 11] (D)ric«-C*«.3»nlffltt»||gf»**««pL* 
»±, (A)J«4J-. (B)fie^< (D)j*»SOt(E)j*^6J4 

zt&w^v ^x^)i<®mm.i&®}<Dmmm4 otT-2 4 
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0~50,000Pa-sT. fr-DmW& 3 0 V.T' 3 0 0 
WH£&ls1tm&-?<Dftg. (2 S'CT-ZB'I^) Hfi, mw&A 

« 4 0 *C T? 2 4 BSIHlgil I, *T'©*5ft (2 5t Tiffl 
AU.0 0 0P a'S*ST-3&^TI, 5 0, 0 0 0 P 

©fP«WB«£fc*fc-€-n#*-6. mW&Z 0*C 

T"3 0 B mHiiB L £P# *T ©ttfttf, Hffi^ 4 OtT'2 
4«PW«iaU*:^TrOttft0 5ffif*iB7t*t, h 10 

HIBt»Tttl8WI«f*fT-3fc©T&. 2 5t, *l*ffi^6 0 

0^oTMtt^fl&t&*«. fi*¥*Sfi£-&ati, 0 0 0~ 
1 5 0,0 0 bl^. lif^I^f 

^l,0 0 0*iTfcTfe, 1 5 0, 0 0 0 £rj@x.T 

yn^y h^i&<Dmffl&mzf< is^ntf&Zo m^sm^ 

[0 0 12] (D)js3t»T?»SJRWffltt»ll&»*tt, ffigB 
©MfiJcWS^^ ->xJU«(C#-T-5 XI 7/->x;HJ©#f 

-3 CCiJlT. ff*b<«-4 0'C^TO(^5')Ti"J 40 
*ffl!®7f ffi-g-fc «t 0 xi7gB(a) 

3 OtgiTCl^^^S^ttOy-K^U-?-^ 
0*20 7 2 UMiXf^tft, 72 UMx^rM 50 
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^ UJUKxx-r-;U^^a#:i:L.Tti. 0!l;U£. n-7P 
tf;U72'J^-b (^l^ffl^7X6MS-5 2 
*C) . n-^;U7i7UU-h (H-5 4'C) . n-^* 
25^72 U l^-h (11-6 5*C) , 2-X3Ml^*-> 
Jl/72'JU— h flSJ-8 5"C) . n-fyW^JUl/ 
-h ((^-6 510 ftfj^fSft. dtlSttlSSJB 

T#-5. #tc, n-7"7MU72 D U— hi2-X?;K 

Hfi- 3 orjaT©#^«^#£^A5-;?X>J&J|i*#fc 
LTtt. v r ^vx>. -fv/l/X 1,3-^ 

> ^ yi > , -> ? a ^ > 2 v x f yi > ^-ffc 

^ ; i , 4 -^\^-y-> ? x>^t*©#*s^x>^ft-a- 

«u ifr!B©U2)72 •j;u^x^^;nsx«> f x>s¥ 
a^ic, J?rMtc=fc 0x5^>2U xi— ;!/>;(;* 2) 72 U 
1/-K 7"^ U->2'Jxi-.;u>;(* 2) 72 Ut/-h ft i* 

[0013] jfcsc. ^©<t-5icLTf#e.nfe^5xte^ 

SS^-3 0 < C«T©S^5xi7BI5(a)tU < 
K#iSS^7 Ot:K±©itfi-&#:75^7j:S->x;i/g(b) 

*^j5S;s-&^o d©^ffl^e.n-5v'x;i/B©SJ(s|-^t 

-Yy^Dtf^^^^iJU— h (^tfi^-ft:©^^ 
Xfe^r&^8l1C) . (HI 
0 7"C) , ->i7D^->;U^^^U I/-h ((17 6 

■c) , 7i-jw^^ u i/— h (inot) , 

*i?t"JU—h (|«I10 5'C) ^if©W^)7i7U;i/S? 
IXfJHIlft:;Xfl/> (fWHOCC) , 4-^D 
□ Xfl/> (HI 1 0*C) , 2 ~^)ix^uy (HI 
0 3t) &iie>3?&MHi—)]/Mm# ; 7^ u □- h \j )\, 
(Ml 2 5t) , mt¥-)l (H8 0*C) &ii&mvfz> 

*?-)l*$'?iJU-hfiWffi-C-$>£>o ->:£;!Wa(b)©# 
7Xg^fi««7 OTOiT^^ut/iWiK. 9 0 
< C^±T&£d£7$i<fcD$f2:L^ <> yi;H©fl7Xg 

a> 5 fc s sft nifflttisjiB^*^ &m&fcfom iz&m-rz 

©Mitttl/4~3/l> lfiL<lil/3~2/l 
©SeHtC&SCltatJffSb^. XJ7^/->x^g©SS 
tfc**l/45fc«T?**i, SftpIffltt»J|&(»*C!)->-h^: 
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3/1 £j@*.-5<fc, y-ht-^r-O^ay/^yK 

[0 0 14] ^JggiUC&^Tte. (D)^»^BTmttW 
fl&f&*fi. (A)^©7Flgfo#UxX5 = -;H^J3tl 0 OS 
*8SK**U 2 0-1 2 03*35. SfSL<li2 5~l 

ooasas. $6.(c$fjb<«3 o~9 o asgpcofij-g- 

XX^JWKI 0 OMMgBSfeO 2 oasgB^TS-S 20 

^fissi^'jx^^;u»igi o oasgB^fco i 

\zm^2>~>- Nt-^r-f >^3>A9>F!c«, (E) 



ft5. 



U XX T-^mm t ( B ) riE»0««l^tt#l# . 
a-g-LT. ia^^£^fc£1±£f£ffl£WT£fe©T 30 
gE-fbfflM^tt, h^-J!/^ >^n>A^> 

jsi;Tiisas?-f s^t^T^s., aswfci^coiD^s 

^UO-lOO'CTSSi^i. 6 0~8 CCfciJtf 
2 «r«£ilTT?*Stt«E. W^ff. tfX(4- 

f*3»72>, A-f Kn/W+->h'ty^y^Afi 
S^!i J l 0 0-16 QX:X'$>^>m^izit, MlgCDmiEM 

WtSfttlitbTtt. 09*tf. *3Mkx3Mi^h>/t- 
F, t -y^jwt—tty- 2 -x^u^+f-y 
x-k -"Ov^jua-^^f. v-t-y^;u/i- 
;t*->- 3, 3, 5 - h u /5 L ;i/->i7D^\+-y->. t-y 
fjw-^y'<>'yi- h, i?^5;u/t— =f^-> F» 

t -T^UA-f KnA-^^F&ifi&^f&^i^T- 50 
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E-&»«. (A)/&#©^&»#uxx^-;M&flti o oa 
o. 5~7fi««-e*?>, io^um 

^f«l 0 0a«B3fc9 0. 5SSSB*PT-ag. 
ffl«jBStoffi^S*«, fflft*'jxxf;«l 0 OH 
> A 9 > F Ofit#*«ttA«ffiT-r 3 fc-t-fttffc £ . 

[0015] ^mizm^^y-h^-j^^ y^f^y 

T. f*y-K-^r-f >y , 3>;W>R;ii?tl 
A^>H(c«, ffl^rt»»J&E-&T-5o OTfsrt 

^^x^if^ffsciidiT^s. ^ne.otf'-c, x^- 

owiD#uxxfMii o omsbkmu 0. 5 
~5asa$£E-£rr<5„ eiRiBftisytbTtt, w>ttf. 

*'JX71/>, /jf'Jx^l/>, tJ?U y^ U)lWt^ 
Jk #U$Mt;fcfx;k *UPSEb*x;k ^U*yn^i7 
^a, igft7}?»jxx'T-;k 7,=f-vy-T2 u ox h u;p 

V7*kV. X^l/>-^yx>ita-&^. T^UDX 



^tasi^uxx^wjisi o oasasicjttu ii^-4~ 
i oafigBT-^-wB^^jg-a-^n-So ^©^^^^tc^ 

ttSlittSiJ<!:UT©^pIMtt^iig^*©^fflTtt2 0~ 

i 2 oiigiiiu&t.iiM^ins^©T, *b<a 



^ffiar-s. Sit, h38s©^bT! 



WUzm^Zz/— h^—)Vf^ yifziynoyY-\z^T 

3fe*^J*E-&-r-5ci h ; E-;ux-i' yffuyn 

oyp&Bi&T&zttfvimT'fcQ. z\<nm$k. y-h 

t-^T-f >^3>A^>h*©^B#©^l,tt^=k<^ 
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a, mwvjv^ T-r*. A^-u>, i7i/ 

— . -fe^'T h. TX^XK A— 7-f K A^-f^, > 
•J A. ^-f0\ KPT-f h5R5, -fe^n^. 

[0016] *mmzm^z>i/—v : f:-)i>'Tjy{fn> 

(A)^©^SB^iJi7fJHIM(B)^0«I 
lr>T. (D)rit»O«t?Tffitt»J|g»*R^(E)jsR«-0D«fl: 

ixfii/ilMitts. £C9^f&ft3j?»jxx^;i/gj 

— 0. 3~3mmc£>— ^OJ5$ {cS^b, — Tj© 

(8iii7-i';i'A©±(c^#snfc^fafP7puxx7 i ;n»fli 

fl&OBI^7^;i'A&^H*F*J{3L,Tft5-&*)ii:, 
JEM£Kc «fc 0 JEM U ^ft!^-fk^-(C^fn# U xXtMU 
^Itffl^*-&SLTJ¥S 0. 5~5mm©->— hSrt#, 
i^ffi SriUM y 4 )l> A T«[« h fz «ffit?#5t 0 □ - 5 - fc 

[0 0 17] *5BWt*^T»4. SftBTffltt»)B->- h <t 

^jpjEEjffijg-r*. »?iffltt«jB>'-i i «cD^7^e»ia« 

ttl 2 0t:£tT-C**Cl4:A*lHlSlftinJEj«»**«Stf*S 

Wtt^'JXfl^X ABS^flg. ASii, ±g{t;fx 
;i^fl&, #U t^JUtirt/V V— K Jl?Ux^;i/T^U 

'J7i"Jn-hu;k 7-fe?JHrJI/D-x> 
n— x, y"a tf;i/-fe;ua-x, 7-fe^;u^;Hr^D- 
X, ^'JX^U-X 3}?'J^PtfU>. Iftf-iJx>i 
JJg. #U7t^-Jl/, #U7SF, ^UlXfJk xp'J 
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w >>f=i>^o>\ : m<D2mwim<DmmmzTz>z\ttf 

T*€-5, ->- h^E— >Ar>> H©M 

«c it* aimi&mm b &mm l & 3 ji#t & i u . 
taftpiaitt»]ig->- h^ttsTOWji^fj 

®SttJ¥$^0. 1~1 L 
10 <, 0. 5 ~5mmT&3 0£?£Ut^o ^Bj^tt , 

hCDJ?$^0. lmm*^TS-5t, JngfcJnJEL 



mmztht^xmrn 
-So t^m&ffimz'—hfc&mzjfeVTmmt&m 

&ffiLfz<D-£>%ifflTZ>Z\£\Zj:y). ti^fy-htf 

^^t^'T^^o *^hj3(c*3^t, moim^mm^- h 
comm. -?tet>-£>~>— h^e— )\>=tj >^^>a>^> h t 

^zi>A^>Fi:S$f(cg^T-l)^\ i&SKjfcCT, S 
»tt*[fiI±-rsfcJ6tc:. 3DtMMi1 b 77'f'7-I 

-So 

[0 0 18] *5g?JJici3^T. SftWffltt«J&->-h©^f 
40 *^0JEC*3VsT. JOjfelPJEEj«»tt+ 

50 miffi&m-tttfm-fc*) x.7,7-)vmm-m^m^±mm 
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[0 0 19] *&mzi$^T* y—V^i—JV'r^y^Zl 

>/v» btm^m&mmy- hzmmTzumzim 

F£BtAT J g-CD_ht;:->— h^E— ;|/^ >^3>A°^>h* 10 

cn^c^aizj^T*, TSKDmmizmBim&ffim-y- f 

#ffifctt«rfc*!||Stt&<. 09*fcf. &g*©->— h^e— 20 

;i^-f >/ir> > K$ffsi< fci&sJtfffcBBicgA 
U T J* Jgffi * tc ± 0 «£» * -&TS! * i d« T €r , 
->- Ftt©£ £SI®£?S5<fc 5 tr^AT-S Z\ hWvg* 

tc£ e.t— gfffl^— F^— ypnysvyy F££? 

feV^T. ftl.^tolJEfig^H. fi£jgS^4 0~l 6 0t, fig 
M&.t> 0 . 1 ~ 1 Okg/cm ! (y-vJE) Tfr5 Z. ttfiVf- 
St<- ^^6 0 — 8 010. J&JBJETJ 1 ~6kg/cm 
1 (y— vffi) TfT^ uWtJ; OffttK fiEJ^Ha 30 

t ffl -5 h ^-Jl/^ >^3>/^>KB, gftidtt 

aw?^>Ktt, FE-;i^ >^n>A^ 

comitate HV){Xt> r> (c, ffiKS^tt^S^&ftJRKiB 

0. ^l^{b*f*^ip-r-5M©ite«^4~ 1 0 P a - s 

c«iwr*ct^ffi-c»o. * s iz^mmom^mm 

tt. 1 0 0 tet±T«t ffl L t 5 
l,O00~5,O0OPa - s (Dtt^i-T-S^i^T^ 

So 

[0 0 2 0] 8ft^*->£Attffii&ffittSffl{fc»Ui© 
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^Plffit^O, 7 0-8 O'CT'OfiSjgtmi/^^T. 

^.©fc*tc^7xe^fi^i 2 ovsiTcom^m^m 

0. WflglUT*>->- K-JI/r^ >^3>Ar7> FtS* 
"Tfflft»J|g">- (-©il^f^nllt^S. *5SWfcffl 

IC#fCffiftT:fc 0 . iST 5 , 0 0 0 P a • s l^±CDttS 
(CjJD.^T-S tm. 1 0 P a • s KTOMt& 0 . W&13. 

#f£0J5 ^ 5 O F ^e-^x-f > i/n >/t ^ > F 

s^t^T^-So ^■mmzm^^y—v^i—)v ; T^yf 

[0 0 2 1] 

7^;i/B?/7v;^©^;nt^i 5/35/20/30 

T"$>.5^:¥^^fi3, 3 0 0©7>^M^ft:^e 

^•a^Fgaft^uxx^wigi 0 osmse* , x?i/> 

4 3Sag|5(Cira^Ti^-tCig»L. sp^*— ftgl. 9 

•Jl'-h#JIBt»* [H*-tf*><«c). f*>F-3 2 

0] 2 9S»g|5, 7f7'J>RSft 

SZ-2 0 0 0] 4SSBI5. t -^5 L ;U/t-*+->- 2 

-x^ji/^^-y-yx-h [H*jftig(«o, /t-*a7 

O] 3mmfflRtftiX-4- t -y^l/yJPA+yil' 

•>^X16] 1 . ^iST!g-&bT^fiS?0# 
'JlXrWIittJifc. SMC7->->Sfflk 

^gafa^UXX^;^)!ifflfig#3^i¥$ 0. 6mmtC^ 
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«*)] SiyhfilOftMLllBtU £<=>ic^ 
ffift#yx;*x;MSJft&J*tt£JS£ 0. 6mmfca*Lfc 

UXXfJWl 0 OSMgBM5/cl3. 4 3fiSgl$<fcL 

##JfcoTJP£ 1. 2mm©->— h^E— >^n>/\° 

)l"r-< >if^>/tO> F£, 4 0tT2 4^t4L 10 
&. efiK»SE-&bfcS* 3 F^«-&S**2 2, 0 0 0 
O^'J^5 1 Jl//i'^'JL'-h^l/7h*18 0'C, 5 0 
kg/cm ! T2 0#p B 1ffi&t/£^LT, PS 3mm. |&3 0 0m 
m. St 3 0 Ommoe-fiv— 3 0 OmmX 3 0 0m 

^ i"J ^- h •>- f- 5TSI©±l:it, $?,(c^©_h 
1:3 0 OmmX 3 0 OmmtC^Kf Lfc_k IE <£>->— h^E— )Vf 

#uxx?jn»i&-s»Riaitt«j|ga«#3i<»6nfc. c 20 

OPFI&ftjjtfij xx^H^flg-iftoIMttffiflgffiP^cDMS 
»«. 5. Skg/m'TaboTto JKJD^figfPjRiJXX^JU 
#IB-«i*ffitt»lfc«S#«fc0. l 0 Omm. S§4 
mm. ipgl 5mm©|£^jf £3J9ttiLT. J I S K 7 0 5 
5 CD 3 ^MVfUmk\Z Lfc^'o Tfttf &&RZSmfft& 
1, 6 7 Okg/cm'T-SD. fttf# 
tt^ttl, 2 0 Okg/mm'Ta&ofc. 2;7fc. g£ 8 Omm, 
JS£4mm, ipil 0mm©li^>T-*WDtiiL, 777h7-f 
XftiKtfr^fffilTJ I SK 7 0 6 1 iCUfe^o 
T->v;Hf-«»»«*jW3£bfciC5. 8 lkg- cm/ 30 
cm'T-feofeo SStC. fi£ 1 7 5mm. ifg 2 5mmCOIS^ 
h-^WK>tHhX. J I SK 6 8 5 4tC?CT^U^f- 
U 1/- hWflgS-t^iaftl^'Jxx^l/Wteg© 
«P B 1fiJ^gSrS'J^U/ci^5, M5 0 0kg/ 2 5mmT 

itte^ji 

afiMfiSfi^l/fcIi^I^^2 2, 0 0 0<D# 

u u u— h^.uy b&m^-c^mm 1 ti^i 

tHiCffiSS^LT. J¥£ 1 Omm, 13 0 0m, $13 0 0 
mmCD6e->- CCD/^U ^^MM^ U h 40 

hcoEfiStt. 1 2. lkg/m'-ea&ofc. Sfc, H 
CO^D^^^U U-hffiffizs— HCOI^T, fttf 
tttf#^S.Z>*->^JI/tf-»»^**Jg^J 1 £ 
[pI^tcUTaiJ^LfeiC^, ^tl^ns 6 0kg/cm\ 
3 0 Okg/mm'&tf 2. 6 kg-cm/cm' Ttfeoifc. *M^J 
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1 O^B^cO^tSfO^Uxx^U^flg-^oTffltt^flia 

Jiftn. itmm i co/}^ u * u i/- h ->— h tc 

7a tf Ix>^U n-;u/x5 1 U>^ij a-;u/ii7K7^ 
)Vm./y?)\'ffi.(D : E)\stttf3 0/20/30/2 
^t¥^?!2, 1 0 0O7>yA*I^5ft5 

3>/^>H*f. 4 0*CT?2 4P$HMI£Lfc. 
»*g2-g-Lfc&5pi^^m8 1, 0 0 0©^ UX5f l/> 
^WhS\ 2 0 51C, 5 Okg/cm'Tl O^P^JE^ 
J^L-T, J¥£ 3mm. ^3 0 Omm. i30 0mmCD6fi:>— 

A°r>> FSr±Secot)COtc#AfcttttH^J 1 .tlSl^fC L, 

©ffiSSW:5. 0kg/m ! , fttf3$fi«l, 1 2 Okg/c 
m\ fttf3WP8 7 0kg/mm\ ->-WHf — ar3B3£S 5 
4kg-cm/cm ! Tc&ofeo Sit. mmmf$%L&&mj£V 
fcii5, *9 3 5 Okg/ 2 5mmT-#U X^l^Jf^Bfc* 

thte^U 2 

ee«tt*E^u&sc¥i%#Tp*8 i, o o oo#ux 

X. J?S 1 Omm. M3 0 Omm. i3 0 0mmCDafi->— h 
&%tz. ClCD#UX5 : -l/>i>-h©ffiS*ttl 0. 5kg 
/m'. ft 5^*6 4 0kg/cm ! . fttf#tt*3 5 0 kg/ 
mm ! , ->viHf-SSM3. 0kg-cm/cm ! t?a&r>fco 
^M^J 2 ©*5!^c0^fia?P7i? U xx^;i/©Ig-^RTMtt 
ti«Ift(J, ltfe0iJ2©#UX5 : -U>->-HiCttU 
T. ®«»**^2^CD lTS-S^'b^fee.-r. fttf3S 

[0 0 2 2] 

[^B^CDja^:] ^BJO^FtafPJ^'JXX^Wflg-^nl 

Stt«fg«^tJ. *S?Iffltt«flt->- hfc«Hbfc->- 
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(so mt. ci. 6 mmmn ffmmmm^ fi &ffi%^m 

B 2 9 K 105:20 
B2 9L 9:00 



